It is possible that after spasm is triggered by sympathetic discharge, irreversible changes may occur in the vasculature so that sympatholytic agents alone no longer effect spasmolysis. Previous studies of autoregulation of blood flow in rhesus monkeys after subarachnoid hemorrhage suggest a loss of vasoelasticity. Whether the luminal narrowing, most commonly seen at angiography in arteries greater than 250 jLtm diameter, is due to a tonic energy consuming contractile process alone or simply due to reactive changes in the arterial wall is unknown at present. The signif-18 icant role of these subarachnoid arteries in modulating cerebral blood flow, however, is reflected in the finding that relative pressure drops in arteries upstream from the large surface arterioles (> 300 jLttn) vary between 33 and 39 percent depending on systemic blood pressure.
In this series of animals a morphologic approach was used to study the changes in character of these arteries (> 240 ^m) after angiographically demonstrable vasospasm.
H. METHODS
The data from 18 rhesus monkeys were analyzed. After induction of anesthesia, blood pressure and arterial blood gases were monitored through a polyethylene catheter inserted transfemorally into the abdominal aorta and maintained chronically with a
Luer-Lok cap after heparinization. Arterial blood gases were obtained daily, and animals with a PO ? lower than 65 mm Hg were removed from the study to insure that morphologic changes were not due to generalized hypoxemia. In 11 monkeys intracisternal injection of 3 ml of fresh isologous arterial blood was utilized to induce spasm, while in seven monkeys a frontotemporal craniectomy was performed and the intradural internal carotid artery punctured with a 30-gauge needle. Twenty minutes to 1 hour after subarachnoid hemorrhage, angiography was performed via the right transbrachial route and repeated at intervals of 1-2 days until euthanasia. Two normal animals as well as animals which did not develop vasospasm after subarachnoid injection of blood (three) or puncture (one) served as controls. Intracisternal injection of fresh arterial blood produced spasm lasting 1-3 days, while all the cases of chronic spasm (> 7 days) resulted from needle puncture of the intradural internal carotid artery. After puncture, spasm was usually confined to the ipsilateral subarachnoid arteries, but the distribution after cisternal injection was more random. 10 tight intercellular junctions and an increase in cytoplasmic filaments. The entire internal elastic laminae remained somewhat more electron dense than normal.
Numerous smooth muscle cells still contained large vacuoles as previously described.
Throughout the media were muscle cell remnants of increased electron density (Figure 9 ) with loss of complex internal structure, surrounded by increased amounts of intercellular collagen. It is apparent from the present study that vessels in early spasm are indistinguishable from normally constricting arteries using light microscopy. At the ultrastructural level, changes are noted in the muscularis and internal elastica at 8 hours.
In early spasm, however, the structural changes bore little topographic relationship to the angiogram. When spasm remained localized to the same segment for over 1 week corresponding histologic changes were invariably found. Smooth muscle cells were most consistently and severely affected, but there were secondary changes in the intima and nerve fiber bundles. These muscular changes may reflect a cycle of increased mechanical and metabolic work in the presence of decreased cerebral blood flow. This produces sarcolemmal breakdown, and potassium release which further 
